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Chairman: Associate Professor Mansor Ahmad, Ph.D. 
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The objective of this study is to examine the behaviour of composites and to provide an 
overview of short glass fiber reinforced injection-moulded theimoplastic, SgFRIMT in 
relation to the fiber orientation direction. In this study, the relationship between the 
mechanical propesties of samples containing longitudinal and transverse direction was 
studied in terms of the effects of injection speed, fiber concentration and fiber length on 
the mechanical properties of SgFRIMT. The orientation of fiber distribution in 
longitudinal and transverse direction was measured according to the gate position and 
samples- taken from identified position were investigated and tested at an angle relative to 
the fiber direction. 
The composite consisting of 5, 10, 15% wt of glass fiber was prepared using single screw 
extsuder model Brabender Plasticoder PL 2000, a compression molding machine and an 
80-tonne Toshiba injection molding machine. The tensile properties were evaluated by 
Instron testing machine model 4301. The discussion focuses on the effects of fiber 
concentration, injecting speed and fiber length on tensile properties of a SgFRIMT. 
Tensile strength shows a steady decrease with increasing percentage of fiber loadings. In 
contrast, the tensile modulus increases significantly with an increase in the fiber loadings. 
At higher fiber concentration, the values of the modulus were higher than those of the 
unfilled polypropylene. The fiber breakage that occurs during sample preparation reduces 
the overall tensile strength significantly. 
Additional investigation was carried out on the effect of fiber breakage using 6 and 12 
mm fiber length, where it was obsesved that the fiber breakage occurs during 
compounding stages with approximately 80% reduction in initial fiber length. 
Observation on the extrudates reveals that poor fiber matrix interaction causes the failure 
of the prepared samples. The presence of void and the agglomeration inside the samples 
considerably affects the mechanical properties of the composites. The results indicate that 
the stiffness and toughness of the SgFRIMT generally are influenced by the addition of 
glass fibers. In this study the influence of the injection speed was insignificant. 
The results of average fiber length agree with the results of other previous studies on 
SgFRIMT materials, indicating that the fiber length has major influence on the tensile 
properties of the prepased samples. 
Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebaga 
memenuhi keperluan untuk ijazah Master Sains 
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Mei 2004 
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Objektif kajian ini adalah untuk menyelidik kelakuan komposit dan juga menyediakan 
gambaran keseluruhan umum berkenaan dengan komposit plastik haba pengacuan 
suntikan bertetulang gentian kaca pendek (SgFRIMT) berhubung dengan arah 
penghalaan gentian. Dalam kajian ini hubungan antara ciri-ciri mekanikal daripada 
sampel yang mengandungi arah gentian melintang dan membujur dikaji dari segi kesan 
kelajuan penyuntikan, kepekatan gentian dan panjang gentian kepada ciri-ciri mekanikal 
komposit plastik haba pengacuanan suntikan bertetulang gentian kaca pendek 
, , 
v - .  (SgFRIMT). Taburan penghalaan gentian dari arah melintang dan membujur telah diukur ' 
menurut posisi gate dan sample-sampel yang diambil dari posisi yang dikenalpasti telah 
diselidik dan diuji pada sudut yang berhubung dengan arah gentian. 
Komposit yang terdiri daripada 5,10 dan 15% berat gentian telah disediakan 
menggunakan mesin penyemperitan skru tunggal model Brabendar Plasticoder PL 2000, 
mesin pengacuan mampatan dan mesin pengacuan suntikan Toshiba 80 ton. Ciri-ciri 
ketegangan dinilai menggunakan sebuah mesin penguji Instron model 4301. 
Perbincangan ini menumpukan kepada kesan kepekatan gentian, kelajuan penyuntikan 
dan panjang gentian terhadap ciri-ciri ketegangan komposit plastik haba pengacuan 
suntikan bertetulang gentian kaca pendek (SgFRIMT) 
Kekuatan ketegangan menunjukkan penurunan yang stabil dengan peningkatan peratus 
pengisian gentian. Sebagai perbandingan, pemalar ketegangan meningkat dengan 
jelasnya dengan peningkatan dalam pengisian gentian. Pada kepekatan gentian yang lebih 
tinggi nilai pemalar adalah lebih tinggi berbanding polipropilena tidak berpengisi. 
Pematahan gentian yang berlaku semasa penyediaan sampel dengan jelasnya menurunkan 
keselusuhan kekuatan ketegangan. 
Penyelidikan tambahan telah dijalankan untuk mengkaji kesan pematahan gentian 
tersebut menggunakan panjang gentian 6 dan 12 mm di mana ianya telah diperhatikan 
bahawa pematahan gentian berlaku semasa peringkat pencampuran dengan anggaran 
80% penusunan dalam panjang asal. Pemerhatian terhadap hasil penyemperitan 
mendedahkan bahawa interaksi gentian matrik yang lemah menyebabkan kegagalan 
sampel yang disediakan tersebut. Icehadisan lompang dan timbunan gentian dalam 
sampel sangat memberi kesan kepada ciri-ciri mekanikal komposit tersebut. Iceputusan 
menunjukkan bahawa kelakuan dan keliatan bagi komposit plastik haba pengacuanan 
suntikan bertetulang gentian kaca pendek (SgFRIMT) secara umumnya dipengaruhi oleh 
penambahan gentian kaca. Dalam kajian ini pengasuh kelajuan penyuntikan adalah tidak 
ketara. 
Keputusan purata panjang gentian bersetuju dengan keputusan-keputusan kajian 
terdahulu yang lain terhadap bahan komposit plastik haba pengacuan suntikan bertetulang 
gentian kaca pendek (SgFRIMT) yang menunjukan bahawa panjang gentian tersebut 
mempunyai pengaruh yang lebih besar terhadap ciri-ciri ketegangan bagi sampel yang 
disediakan. 
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CHAPTER 1 
INTRODUCTION 
1.1 Overview 
Composites m d  specifically fiber-reinforced plastics have been used as structural 
material for a wide range of applications in several fields of technology because of their 
low overall cost performance and long term durability during services and have a long 
history of proven performance. Hence the use of composite materials has been 
widespread for various industries sgch as aircraff manufacturing, medical and 
automotive. Composite materials are recognized as the most advanced materials for 
fabrication. The success of these composite parts in services leads to the increased use of 
composites in various fields of application because of the advantage of this material to 
withstand stresses during services. Fiber reinforced composites provide a wide range of 
properties and behaviors and are stiffer than conventional un-reinforced composites and 
are superior compared to those of other materials such as steel and aluminum. Generally 
a composite material is a material that combined two or more materials to form a much 
stronger structure. Figure 1.1 shows a typical fiber reinforced compcsites properties. 
I Erittle/High strength/ High sti&ess/low density I 
Good shear propertiesbw density 
Increase damage tolerancehcrease toughness/Increased strength and stiflhess 
Figure 1.1 : General properties of a fiber reinforced plastics 
The most known advantage a composites part is ?he high strength-to-weight ratio. A 
composites part can be designed as strong as a metA part. Generally composites utilize 
other advanced material such as metal alloys and are processed to achieve reduced 
weight, increased strength and improve wear resistance to the part structure. 
Several other advantages of a composite structure include; 
1. Can be designed to be very flexible. 
2. Does not corrode like metal 
3. Complex shapes may be molded in a part 
4. Composites are very durable. 
5. Light weight and more cost effective then the metal counterparts. 
The experimental studies of fiber orientation direction are described in this study for an 
actual specimen prepared by injection molding machine. The concept used in this study 
followed the work of Edisyams (2002). Generally the purpose of carrying out the 
experimental study is to predict the effects of fiber orientation for composite samples 
